When the observer's moves relative to a static surface slanted around the vertical (Figure 1) , the visual direction, α, change in time. This variation of α is defined by the angular velocity T . Fantoni et al [1] have shown that the relationship between T , α, and the slant of the surface (σ) is well approximated by the following equation:
Eq.S1, clarifies the ambiguity of def [1] [2] [3] . If extra-retinal signals are ignored, T and α are left unspecified and def remains ambiguous, not only in each single moment in time but also across an extended time window. Different combinations of T , α, and σ, in fact, can produce to the same def value.
The relationship between lateral head translation and def is clarifyed by Figure S1 . The head velocity profile (i.e., T ) induced by a sinusoidal back-forth lateral head translation similar to the one used in our experiments is shown in the panel (a). The same lateral translation of the head causes a variation of the relative slant between the surface and the line of sight (i.e., (σ + α i )), which is shown in the panel (b). Relative slant increases or decreases with respect to the actual slant of the surface depending on whether the head is translating to the right or to the left of the surface center. The instantaneous def profile resulting from the combination of the head translation velocities, shown in (a), and the relative slant values, shown in (b), is depicted in panel (c). 
